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(54) ILLUMINATION DEVICE

(57) Problem to be Solved: To provide a lighting device that is capable of easily securing the required brightness
throughout the vehicle in an emergency with a simple and convenient configuration, and is capable of further improving
the safety at the time of evacuation with no need for increasing the cost. The lighting device includes an indoor lamp
(11), being provided in the cabin of a railroad vehicle (1) in order to wholly irradiate the inside of the cabin over the
longitudinal direction of the vehicle, a vehicle body power supply (20), supplying electric power to the indoor lamp (11),
and a storage battery (30), being charged with a voltage applied by the vehicle body power supply (20). The indoor lamp
(11) includes a general lamp light source (12) and a standby lamp light source (13), being lighted at an illuminance lower
than that at which the general lamp light source (12) is lighted, and the general lamp source (12) being supplied with
electric power from the vehicle body power supply (20) not through the storage battery (30), while the standby lamp light
source (13) being supplied with electric power from the vehicle body power supply (20) through the storage battery (30).
In an emergency, electric power is supplied from the storage battery (30) only to the standby lamp light source (13), and
the standby lamp light source (13) is continued to be lighted at the low illuminance.
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Description
Technical Field

[0001] The present invention relates to a lighting de-
vice that is loaded in a vehicle for illuminating the inside
of a cabin thereof, and particularly to the same that is
applied to a railroad vehicle.

Background Art

[0002] With the conventional lighting device for use in
a railroad vehicle, as a plurality of indoor lamps for illu-
minating the inside of a cabin thereof, there has been
provided a standby lamp that is lighted up with a drive
circuit being switched over to an on-vehicle battery, in
addition to a general lamp that is turned off in an emer-
gency in which power fed to the vehicle is cut off. The
standby lamp plays a role for clearly indicating the evac-
uation route.

[0003] As shown in Figure 4(a), the standby lamp is
generally installed in the vicinity of a door, and as shown
in Figure 4(b), in a limited express train, such as the
Shinkansen line, it is installed only in the vicinity of a
cabin entrance at a vehicle end. Therefore, as shown in
Figure 5(a), in an emergency with a limited express train,
the area in the vicinity of the vehicle end is bright, while,
the areas other than that are dark, thus the difference in
illuminance between the location where a standby lamp
is provided and that where it is not provided is large, the
passengers in the dark area being not capable of looking
their feet at the time of evacuation, thereby the conven-
tional lighting device having had room for improvement
of the safety thereof.

[0004] Then, in order to solve the above problems, the
applicant of the present invention has already proposed
a system that comprises at least one battery for each two
indoor lamps (a general lamp and a standby lamp) in the
different electrical systems, and that, in an emergency,
driving of all the indoor lamps is switched over to that
from the respective batteries. For example, refer to Pat-
ent Document 1. With such a system, by increasing the
brightness of the cabin in an emergency, the sense of
insecurity of the passengers can be reduced.

Citation List
Patent Literature

[0005] Patent Document 1: Japanese Unexamined
Patent Application Publication No. 2016-203879

Disclosure of the Invention
Problems to be Solved by the Invention

[0006] However, with the conventional technology as
described in the above-mentioned Patent Document 1,
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each one indoor lamp in the two electrical systems is
separately provided with a battery, and an extra wiring
for connecting the respective batteries is needed. There-
fore, the wiring space in the spatially limited cabin is in-
creased, resulting in the possibility of causinganincrease
inweightand cost, thereby a furthermeasure forimprove-
ment having been demanded.

[0007] In addition, in an emergency, for each indoor
lamp in the two electrical systems, there has been need-
ed an operation for switching over the supply of electric
power from the main power supply to the battery and
control of it. Further, the power feeding from the battery
in an emergency is limited in capacity, and in the case
where the failure recovery takes a long period of time,
there has been the possibility that lighting of each indoor
lamp cannot be maintained. Then, each indoor lamp has
been demanded to be of power saving type, whenever
possible.

[0008] Then, for the general lamp, which is lighted by
the battery in an emergency, a control is considered
which drives it at a lighting level as low as 70% to 80%
of that in the lighting state at the normal time (which is
assumed to be 100%) (refer to par. 0100, and others).
However, in addition to the need for judging whether or
not an emergency state has occurred, an operation for
switching over to the lighting level to a lower one on the
basis of the result of the judgement and a control of it
have been additionally needed, thereby there having
been the possibility that a further increase in cost may
be caused.

[0009] The present invention has been made in view
of the above-mentioned problems that are associated
with the conventional technology, and is intended to pro-
vide a lighting device that is capable of easily securing
the required brightness throughout the vehicle in an
emergency with a simple and convenient configuration,
and is capable of further improving the safety at the time
of evacuation with no need for increasing the cost.
[0010] The subject matter of the present invention to
achieve the above purpose is disclosed in the inventions
as stated in the following respective items [1] to [5]:

[1] A lighting device, being loaded in a vehicle to
illuminate the inside of a cabin, including:

a lighting fixture, being provided in the cabin of
the vehicle in order to wholly irradiate the inside
of the cabin over the longitudinal direction of the
vehicle,

a power supply, supplying electric power to the
lighting fixture, and

a storage battery, being charged with a voltage
applied by the power supply,

the lighting fixture including a first light source
and a second light source, being lighted at an
illuminance lower than that at which the first light
source is lighted,

the first light source being supplied with electric
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power from the power supply not through the
storage battery, while the second light source
being supplied with electric power from the pow-
er supply through the storage battery,

in an emergency when power fed from the power
supply is shut off, electric power being supplied
from the storage battery only to the second light
source, and the second light source being con-
tinued to be lighted at the low illuminance.

[2] The lighting device according to [1], wherein, with
the lighting fixture, the irradiation direction of light
from the first light source as a main illuminator is
specified to be a certain direction, while the irradia-
tion direction of light from the second light source as
an auxiliary illuminator is specified to be a direction
different from the direction specified for the first light
source.

[3] The lighting device according to [1] or [2], wherein
the power supply supplies electric power obtained
from the outside of the vehicle to loads including the
lighting fixture.

[4] The lighting device according to any one of [1],
[2], and [3], including a conversion circuit, converting
AC electric power from the power supply to output
DC power, wherein

the storage battery is charged with a DC voltage from
the conversion circuit, and

the second light source is lighted with the DC voltage
applied by the storage battery.

[5] The lighting device according to any one of [1] to
[4], wherein the lighting fixture has a shape, allowing
extension thereof in the longitudinal direction there-
of, and a plurality of the lighting fixtures are disposed
in parallel with the longitudinal direction of the vehicle
on the ceiling of the cabin in a state of one being
extended to another,

with the lighting fixture, the first light source being
disposed on one side thereof, extending in the lon-
gitudinal direction thereof, and the second light
source being disposed on the other side thereof.

[0011] Next, the functions based on the aspects of the
inventions that are stated in the above items [1] to [5] will
be explained.

[0012] According to the lighting device as stated in the
above item [1], the lighting fixture is provided in order to
wholly irradiate the inside of the cabin over the longitu-
dinal direction of the vehicle. The lighting fixture includes
the first light source and the second light source, which
is lighted at an illuminance lower than that at which the
first light source is lighted, and the irradiation from each
light source is executed in order to wholly illuminate the
inside of the cabin over the longitudinal direction of the
vehicle as with that from a conventional general lamp,
rather than to locally illuminate the inside of the cabin as
with that from a conventional standby lamp.

[0013] With the lighting fixture, the first light source is

10

15

20

25

30

35

40

45

50

55

supplied with electric power from the power supply not
through the storage battery, while the second light source
being supplied with electric power from the power supply
through the storage battery. With the circuit and wiring
for such lighting fixture, in an emergency, when the power
fed from the power supply is shut off, the supply of electric
power to the first light source is interrupted, the first light
source being extinguished. On the other hand, the sec-
ond light source is supplied with electric power from the
battery, thereby the second light source being continued
to be lighted at a low illuminance without being extin-
guished.

[0014] In this way, even if power fed from the power
supply is shut off for some cause, the second light source
can be continued to be lighted without performing a spe-
cial switching operation or control. Herein, the second
light source functions as a standby lamp to wholly irradi-
ate the inside of the cabin over the longitudinal direction
of the vehicle, whereby the passengers can safely evac-
uate if they are in any location in the inside of the cabin.
The second light source is specified to be one, being
lighted at a low illuminance also at the normal time, and
of a type, consuming less power, compared to the first
light source, thus the lighting thereof can be maintained
over a period of time as long as possible within the pre-
determined range of capacity of the battery.

[0015] Further, with the wiring for supplying power from
the power supply to the first light source and the wiring
for supplying power from the power supply to the second
light source, the parts of the wirings just ahead of the AC-
DC conversion circuit can be unified into one for common
use. Since the first light source and the second light
source are included in the same lighting fixture, the length
of the wiring can be reduced by the shortened distance
between them, whereby the cost can be reduced with a
substantial increase in weight being suppressed.
[0016] According to the lighting device as stated in the
above item [2], with the lighting fixture, the irradiation
direction of light from the first light source as a main illu-
minator is specified to be a certain direction, while the
irradiation direction of light from the second light source
as an auxiliary illuminator is specified to be a direction
different from the direction specified for the first light
source. The irradiation direction for each light source is
not particularly limited, so long as it allows wholly illumi-
nating the inside of the cabin over the longitudinal direc-
tion of the vehicle, however, by making the irradiation
direction for one light source different from that for the
other, illuminators having different applications can be
realized even in a single lighting fixture.

[0017] According to the lighting device as stated in the
above item [3], the power supply supplies electric power
obtained from the outside of the vehicle to loads including
the lighting fixture. With such power supply, itis possible
to continuously and stably supply a predetermined quan-
tity of electric power with no need for increasing the ca-
pacity in particular, always charging the battery, and the
power supply can be widely used also as a power supply
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for supplying power to the loads other than the lighting
fixture.

[0018] According to the lighting device as stated in the
above item [4], the lighting device includes a conversion
circuit, converting AC electric power from the power sup-
ply to output DC power, and the storage battery is
charged with a DC voltage from the conversion circuit.
Further, the second light source is lighted with the DC
voltage applied by the storage battery. In this way, even
if the electric current from the power supply is an alter-
nating current, a storage battery, which is charged with
a DC voltage, can be readily accommodated.

[0019] According to the lighting device as stated in the
above item [5], the lighting fixture has a shape, allowing
extension thereofin the longitudinal direction thereof, and
a plurality of the lighting fixtures are disposed in parallel
with the longitudinal direction of the vehicle on the ceiling
of the cabin in a state of one being extended to another.
Thereby, with a simple and convenient configuration, a
plurality of the lighting fixtures can be easily arranged so
as to wholly irradiate the inside of the cabin over the lon-
gitudinal direction of the vehicle.

[0020] In addition, with the lighting fixture, the first light
source is disposed on one side thereof, extending in the
longitudinal direction thereof, and the second light source
is disposed on the other side thereof. Thereby, in a single
lighting fixture, both the first light source and the second
light source can be easily disposed such that different
irradiation directions can be provided in any locations
over the longitudinal direction of the vehicle.

[0021] Withthe lighting device accordingto the present
invention, the brightness required for the entire vehicle
in an emergency can be easily secured throughout the
vehicle with a simple and convenient configuration, and
the safety at the time of evacuation can be further im-
proved with no need for increasing the cost.

Brief Description of the Drawings
[0022]

Figure 1 is a block diagram schematically showing
one example of a lighting device according to an em-
bodiment of the present invention;

Figure 2 is a cross sectional view schematically
showing a top portion of a cabin of a railroad vehicle
according to an embodiment of the present inven-
tion;

Figure 3 is aschematic diagram schematically show-
ing an arrangement of seats, doors, and a lighting
device on the ceiling side in a cabin of a railroad
vehicle according to an embodiment of the present
invention;

Figure 4 is a schematic diagram schematically show-
ing an arrangement of seats, doors, and a lighting
device on the ceiling side in a cabin of a conventional
railroad vehicle; and

Figure 5 gives a graph showing the illuminance dis-
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tribution in a cabin of a railroad vehicle in an emer-
gency for a lighting device according to an embodi-
ment of the present invention, and a graph showing
that for a conventional lighting device.

Best Mode for Carrying Out the Invention

[0023] Hereinbelow, an embodiment representing the
present invention will be explained with reference to the
drawings.

[0024] A lighting device 10 according to the present
embodimentis a lighting device thatis loaded in a vehicle
for illuminating a cabin thereof. Herein, the vehicle refers
to a variety of vehicles such as arailroad vehicle running
on a track, a monorail vehicle, and a bus, however, here-
inafter, a case where a lighting device 10 is loaded in a
railroad vehicle 1 will be taken as an example for expla-
nation.

[0025] Figure 1isablock diagram schematically show-
ing one example of a lighting device 10 that is loaded in
a railroad vehicle 1. The railroad vehicle 1 is normally
formed by a plurality of vehicles, consisting of a first ve-
hicle having a crew room, and intermediate vehicles,
however, the lighting device 10 that is loaded in one ve-
hicle is taken as a representative for explanation. Figure
2 is a cross sectional view schematically showing a top
portion of the cabin of the railroad vehicle 1. Figure 3 is
a schematic diagram schematically showing an arrange-
ment of the seats, the doors, and the lighting device 10
on a ceiling 2 in the cabin of the railroad vehicle 1.
[0026] As shown in Figure 2, the lighting device 10 is
disposed on the ceiling 2 in the cabin of the railroad ve-
hicle 1, including a plurality of indoor lamps 11 as lighting
fixtures. As shown in Figure 3, the indoor lamp 11 has a
shape that allows extension thereof in the longitudinal
direction thereof, as later described, and the plurality of
indoor lamps 11 are arranged on the ceiling 2 from one
end thereof to the other in parallel with the longitudinal
direction of the vehicle, being linearly connected with one
another. Thereby, the indoor lamps 11 are arranged so
as to wholly irradiate the inside of the cabin over the lon-
gitudinal direction of the vehicle.

[0027] As shown in Figure 3, the arrangement of the
seats, etc. in the cabin of the railroad vehicle 1 varies,
depending upon the type of vehicle, such as the com-
muter train or the limited express train, as described in
connection with the background art. In the railroad vehi-
cle 1 of any type, the indoor lamps 11 are disposed in
such a way that they are arranged in two rows on the
right and left sides about the center line of the vehicle
that extends along the longitudinal direction thereof, each
in a location closer to a side wall 3 on the ceiling 2. Thus,
the indoor lamps 11 are disposed such that the required
illuminance can be secured in the cabin also in a cross-
wise direction of the vehicle.

[0028] As shown in Figure 1, in addition to a plurality
of indoor lamps 11, which are arranged so as to wholly
irradiate the inside of the cabin over the longitudinal di-
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rection of the vehicle, the lighting device 10 includes such
components as a vehicle body power supply (power sup-
ply) 20, which supplies electric power to the respective
indoorlamps 11, and a battery (storage battery) 30, which
is charged with a voltage applied by the vehicle body
power supply 20. Herein, in the case where the railroad
vehicle 1 is formed by a plurality of vehicles, the indoor
lamps 11 and the battery 30 are disposed in the same
manner in each vehicle, however, it is enough that the
vehicle body power supply 20 is provided only for one
vehicle, such as the first vehicle.

[0029] With the indoor lamp 11, one unit that consti-
tutes each individual lighting fixture includes a general
lamp light source 12 as a first light source, and a standby
lamp light source 13 as a second light source, which is
lighted at anilluminance lower than that at which the gen-
eral lamp light source 12 is lighted. In Figure 1, the gen-
eral lamp light source 12 and the standby lamp light
source 13 in the indoor lamp 11 are illustrated separately
for convenience, however, those light sources 12 and 13
are collectively incorporated in each indoor lamp 11 pro-
vided as one unit.

[0030] As shown in Figure 2 and Figure 3, the indoor
lamp 11 includes a casing 11a, having a shape allowing
extension in the longitudinal direction thereof, and as de-
scribed above, a plurality of the respective indoor lamps
11 are disposed in parallel with the longitudinal direction
of the vehicle on the ceiling 2 of the cabin in a state of
one being extended to another. With the indoor lamp 11,
the general lamp light source 12 is disposed on one side
ofthe casing 11athat extends in the longitudinal direction
thereof, being located closer to the inside of the cabin
than the center line of the casing 11a, while the standby
lamp light source 13 of the indoor lamps 11 being dis-
posed on the other side of the casing 11a that extends
in the longitudinal direction thereof, being located closer
to the outside of the cabin than the center line of the
casing 11a.

[0031] With the indoor lamp 11, which has such a con-
figuration, the irradiation direction of the general lamp
light source 12 is established to be a direction toward the
center of the ceiling 2, which is a predetermined irradia-
tion direction therefor. Further, the irradiation direction of
the standby lamp light source 13 is specified to be a di-
rection toward the upper portion of the side wall 3, which
is a direction different from that for the general lamp light
source 12. Thus, the general lamp light source 12 illumi-
nates the whole of the inside of the cabin with indirect
light from the ceiling 2 as a main illuminator. In addition,
the standby lamp light source 13 illuminates the inside
of aluggage rack 4, which is provided in the upper portion
of the side wall 3, with direct light as an auxiliary illumi-
nator.

[0032] The indoor lamp 11 shown in Figure 2 gives
only one example of lighting fixture, however, any lighting
fixture with any configuration is disposed in order to whol-
ly irradiate the inside of the cabin over the longitudinal
direction of the vehicle. Herein, "in order to wholly irradi-

10

15

20

25

30

35

40

45

50

55

ate the inside of the cabin over the longitudinal direction
of the vehicle", it is not always necessary for a plurality
of the indoor lamps 11 to be disposed in a state in which
one is extended to another, and even if a plurality of the
indoor lamps 11 were disposed at a predetermined in-
terval, a state in which the light from the plurality of the
indoor lamps 11 irradiates almost uniformly in a contig-
uous manner in the inside of the cabin over the longitu-
dinal direction of the vehicle can be achieved.

[0033] The particular number of indoor lamps 11 is a
design matter to be determined in accordance with the
size of the individual unit and the size of the vehicle. In
Figure 1, one general lamp light source 12 and one stand-
by lamp light source 13 are shown for convenience of
explanation, however, as described above, actually, a
plurality of indoor lamps 11, the number thereof having
been determined as appropriate, are arranged in each
vehicle in the same manner. To the indoor lamp 11, a
control device (not shown) is connected such that a va-
riety of signals can be transmitted thereto or received
therefrom. The control device executes lighting control,
such as dimming, of the light sources 12 and 13.
[0034] Theilluminance ofthe standbylamp light source
13 may be lower than that of the general lamp light source
12 to such a degree that, in an emergency, the light emit-
ted from the standby lamp light source 13 toward the floor
allows the passengers to identify their feet. The standby
lamp 13 is not such a one like a conventional standby
lamp, which is installed only in the vicinity of the door,
and in an emergency, locally illuminates only the area
near the door brightly, but a one that, even if darker, can
wholly irradiate the inside of the cabin over the longitu-
dinal direction of the vehicle. Assuming that the illumi-
nance of the general lamp light source 12 at the normal
time is 100%, for example, the illuminance of the standby
lamp light source 13 can be set at as low as 10 to 20%.
[0035] As the general lamp light source 12 and the
standby lamp light source 13, LED is suitable for use.
The LED offers such advantages as notonly it being easy
to be controlled for dimming and color matching, but also
it being compact, consuming less power, and having a
long service life. Specifically, the light sources 12 and 13
are configured by mounting a plurality of them on a nar-
row substrate at equal intervals, for example. The LED
emits light within a predetermined angular range of irra-
diation about the optical axis thereof, and the orientation
of the optical axis determines the irradiation direction.
The light sources 12 and 13 are not always limited to the
LED, but as them, such a part as a small-sized electric
bulb may be adopted.

[0036] The vehicle body power supply 20 supplies
electric power to the indoor lamps 11, being normally
loaded in one vehicle, such as the first one, with a wiring
for supplying electric power to each vehicle being extend-
ed therefrom. The vehicle body power supply 20 is con-
figured such that it is supplied with electric power from
outside, for example, from an overhead contact line
through a pantograph, or the like, and supplies electric
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power not only to the indoor lamps 11, but also to the
otherloads. Herein, the loads other than the indoor lamps
11 refer to such components as door opening and closing
apparatuses and information displays (monitors).
[0037] The vehicle body power supply 20 supplies an
alternating currentto the loads including the indoor lamps
11, and with the wiring for the lighting device 10, the al-
ternating current is supplied to the general lamp light
source 12 as it is, while, to the standby lamp light source
13, a direct current, which is provided as a result of con-
verting the alternating current by the later-described AC-
DC conversion circuit 21, being supplied through the bat-
tery 30. In case where the vehicle body power supply 20
supplies a direct current, the configuration shown in Fig-
ure 1 will be altered depending upon the condition for
supply of the direct current.

[0038] The battery 30is, forexample, a storage battery
that is provided by connecting a plurality of battery cells
in series, and thereto, an AC-DC conversion circuit 21 is
attached. To or from the battery 30, a direct current at a
low voltage that is obtained as a result of conversion by
the AC-DC conversion circuit 21 is inputted or outputted.
Herein, the AC-DC conversion circuit 21 is a circuit that
converts the alternating current supplied from the vehicle
body power supply 20 into a direct current at a low volt-
age, and outputsitforcharging the battery 30. The battery
30 is disposed under the floor of each vehicle, for exam-
ple.

[0039] As shown in Figure 1, with the lighting device
10, the circuit and wiring for the indoor lamp 11 is con-
figured such that, to the general lamp light source 12 of
the indoor lamp 11, electric power is supplied from the
vehicle body power supply 20 not through the battery 30,
while, to the standby lamp light source 13, electric power
is supplied from the vehicle body power supply 20
through the battery 30. Herein, components, such as a
switch for switching over the power feeding to that from
the battery 30, and a circuit for dimming control of the
light sources 12 and 13, are not provided in particular.
[0040] With the circuit and wiring for such indoor lamp
11, in anemergency, when the power fed from the vehicle
body power supply 20 is shut off, electric power is sup-
plied from the battery 30 only to the standby lamp light
source 13 so as to maintain the lighting of the standby
lamp light source 13 at a low illuminance, which is also
given at the normal time. Shutoff of the power fed from
the vehicle body power supply 20 occurs from such a
cause as cutting off of the overhead contact line or a
failure of the pantograph.

[0041] Next, the functions of the lighting device 10 ac-
cording to the present embodiment will be explained.
[0042] With the present lighting device 10, the indoor
lamp 11, which illuminates the inside of the cabin of the
railroad vehicle 1, is provided in order to wholly irradiate
the inside of the cabin over the longitudinal direction of
the vehicle. The indoor lamp 11 can be extended to a
desired length by linearly connecting a plurality of the
casings 11a, extending in the longitudinal direction there-
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of, one with another, whereby the indoor lamps 11 can
be disposed on the ceiling 2 in parallel with the longitu-
dinal direction of the vehicle from one end thereof to the
other. Thereby, the indoor lamps 11 can irradiate the en-
tire inside of the cabin over the longitudinal direction of
the vehicle. The indoor lamps 11 are arranged in two
rows such that they are symmetrically disposed about
the center line of the ceiling 2, whereby they can illumi-
nate the inside of the cabin in a wide range with a good
balance from both right and left sides.

[0043] The indoor lamp 11 includes the general lamp
light source 12 and the standby lamp light source 13,
which is lighted at an illuminance lower than that at which
the generallamp light source 12 is lighted. The irradiation
by the general lamp light source 12 and that by the stand-
by lamp light source 13 are both executed in order to
wholly illuminate the inside of the cabin over the longitu-
dinal direction of the vehicle as with that by the conven-
tional general lamp, and are not executed to locally illu-
minate only the area in the vicinity of the door inside of
the cabin as with that by the conventional standby lamp.
The illuminance of the standby lamp light source 13 can
be as low as, forexample, 10 to 20% of that of the general
lamp light source 12, in other words, it may be low to
such a degree that the light emitted from the standby
lamp light source 13 toward the floor allows the passen-
gers to identify their feet in an emergency.

[0044] The irradiation direction for the general lamp
light source 12 is specified to be a direction toward the
center of the ceiling 2, and at the normal time, the general
lamp light source 12 illuminates the whole of the inside
of the cabin with indirect light from the ceiling 2 as a main
illuminator. On the other hand, the irradiation direction
for the standby lamp light source 13 differs from that for
the general lamp light source 12, being specified to be a
direction toward the upper portion of the side wall 3, and
the standby lamp light source 13 illuminates the inside
of the luggage rack 4 installed in the upper portion of the
side wall 3 with direct light as an auxiliary illuminator. In
this way, by providing the light from the light source 12
and that from the light source 13 with different irradiation
directions, illuminators having different applications can
be realized even in a single indoor lamp 11.

[0045] As shown in Figure 1, with the indoor lamp 11,
the general lamp light source 12 is supplied with electric
power from the vehicle body power supply 20 not through
the battery 30. On the other hand, the standby lamp light
source 13 is supplied with electric power from the vehicle
body power supply 20 through the battery 30. With such
circuitand wiring for the indoorlamp 11, in anemergency,
when the power fed from the vehicle body power supply
20 is shut off, the supply of electric power to the general
lamp light source 12 is interrupted, the general lamp light
source 12 being extinguished. On the other hand, the
standby lamp light source 13 is supplied with electric pow-
er from the battery 30, thereby the standby lamp light
source 13 being continued to be lighted at a low illumi-
nance without being extinguished.
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[0046] In this way, in an emergency, the routes of sup-
ply of electric power to the general lamp light source 12
and the standby lamp light source 13 will not be switched
over from one to another by the switching operation and
the control thereof, and the operation and the control
thereof for selecting only a part of the general lamp light
sources 12 and that of the standby lamp light sources 13
for lighting them will not be performed. In a state in which
the power fed from the vehicle body power supply 20 is
shut off, there is the possibility that even the electric pow-
er required for performing such a special operation and
the control thereof may not be able to be supplied. Con-
trarily, with the standby lamp light source 13, the lighting
thereof can be maintained with no need for making a
special switching operation and the control thereof by
means of a control device.

[0047] As shown in Figure 4(b), with the arrangement
of the indoor lamps in a conventional limited express
train, the standby lamp is disposed only at the vehicle
end. Therefore, as can been seen from Figure 5(a), which
indicates the illuminance distribution (that in the vehicle
section along the direction of the rail) for the conventional
lighting device, the illuminance in the inside of the cabin
along the longitudinal direction in an emergency with the
conventional lighting device has been bright only in the
area in the vicinity of the cabin entrance at the vehicle
end, while, in the area especially at the center of the
vehicle, the illuminance has been dark, thereby the dif-
ference in illuminance between the area at the vehicle
end and the areas other than that at the vehicle end hav-
ing been great. Thus, with the conventional lighting de-
vice, the illuminance difference between the area in the
vicinity of the vehicle end, where the standby lamp is
installed, and the area at the center of the vehicle, which
is away from the standby lamp, has been great, thereby
the passengers in the dark area being difficult to identify
their feet when they make evacuation, and thus there
has been a room for improvement of the safety at the
time of evacuation.

[0048] As shown in Figures 3(a) and 3(b), according
to the present lighting device 10, the standby lamp light
source 13, which is included in every indoor lamp 11 in
any vehicle, will function as a standby lamp in an emer-
gency to wholly irradiate the inside of the cabin over the
longitudinal direction of the vehicle even though at a low
illuminance. Thereby, as shown in Figure 5(b), the uni-
formity inilluminance in the inside of the cabin in an emer-
gency is improved as compared to that with the conven-
tional lighting device, whereby a minimum illuminance
that is required for the passengers to evacuate from the
inside of the cabin can be secured over the longitudinal
direction of the vehicle, and the passengers, even if being
in any location in the inside of the cabin, can evacuate
safely.

[0049] However, since the standby lamp light source
13 is supplied with power from the battery 30 in an emer-
gency, the duration of illumination is limited by the ca-
pacity of the battery, and in the case where the supply
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of power from the vehicle body power supply 20 is shut
off for a long period of time, there is the possibility that
the lighting of the standby lamp light source 13 may not
be able to be maintained. Then, with the present lighting
device 10, the standby lamp light source 13 is specified
to be of a power saving type, which provides lighting at
a low illuminance also at the normal time, whereby the
lighting thereof can be maintained over a period of time
as long as possible within the predetermined range of
capacity of the battery 30. For example, both in the case
where two general lamp light sources 12 are lighted at
100% and in the case where twenty standby lamp light
sources 13 are lighted at 10%, it can be considered that
the power consumption is the same in both cases.
[0050] The relation between the capacity of the battery
30 and the illuminance of the standby lamp light source
13 can be established such that, in the event that the
supply of power from the vehicle body power supply 20
is suddenly shut off, the lighting of the standby lamp light
source 13 can be maintained for a period of 30 minutes
with the power supplied from the battery 30, which is
always charged to 100% at the normal time. Even in an
emergency, the condition of power feeding from the bat-
tery 30 to the standby lamp light source 13 will not be
subjected to any change or switched over. Ifit is possible
to be implemented only with the configuration of the cir-
cuit itself with no need for performing a special control
with the control device, the illuminance may be automat-
ically changed over to, for example, a further low one in
an emergency.

[0051] Further, with the wiring for supplying power from
the vehicle body power supply 20 to the general lamp
light source 12 and the wiring for supplying power from
the vehicle body power supply 20 to the standby lamp
light source 13, the parts of the wirings just ahead of the
AC-DC conversion circuit 21 can be unified into one for
common use. Since the general lamp light source 12 and
the standby lamp light source 13 are included in the same
indoor lamp 11, the length of the wiring can be reduced
by the shortened distance between them, whereby the
cost can be reduced with a substantial increase in weight
being suppressed. Therefore, the need for disposing a
wiring for exclusive use by the standby lamp behind the
ceiling 2 of the cabin at the time of manufacturing the
railroad vehicle 1 as with the conventional lighting device
is eliminated, thereby more allowance for space being
created behind the ceiling 2, with the weight and cost
being able to be reduced.

[0052] Furthermore, with the present lighting device
10, the vehicle body power supply 20 supplies electric
power obtained from the outside of the vehicle to the
loads including the indoor lamp 11. With such vehicle
body power supply 20, it is possible to continuously and
stably supply a predetermined quantity of electric power
with no need for increasing the capacity in particular, al-
ways charging the battery 30, and the vehicle body power
supply 20 can be widely used also as a vehicle body
power supply for supplying power to the loads other than
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the indoor lamp 11.

[0053] Inaddition, the wiring and circuit for the standby
lamp light source 13 includes the AC-DC conversion cir-
cuit 21, which converts the alternating current from the
vehicle body power supply 20 to output a direct current,
the battery 30 being charged with a DC voltage from the
AC-DC conversion circuit 21. Then, the standby lamp
light source 13 is lighted with the DC voltage applied by
the battery 30. In this way, even if the electric current
from the vehicle body power supply 20 is an alternating
current, a storage battery, which is charged with a DC
voltage, can be readily accommodated.

[0054] Heretofore, the embodiment of the present in-
vention has been described with reference to the draw-
ings, however, the specific configuration is not limited to
that of the embodiment as described above, and various
changes and modifications may be included in the
present invention, so long as they do not depart from the
spirit and scope thereof.

[0055] For example, in the above description, the in-
door lamp 11 of the lighting device 10 is that which is
installed on the ceiling 2 in the inside of the cabin of the
railroad vehicle 1, however, it may be that which is in-
stalled as an illuminator in the inside of the cabin of any
other vehicle, such as a monorail car or a bus. In addition,
the specific geometry of the indoor lamp 11 is not limited
to the example which is shown.

Industrial Applicability

[0056] The presentinvention is widely applicable to a
lighting device that is loaded in vehicles, such as the rail-
road vehicle, and is used to illuminate the inside of the
cabin of the vehicle.

Description of Symbols

[0057] Reference numeral 1 denotes a railroad vehi-
cle; 2 a ceiling; 3 a side wall; 4 a luggage rack; 10 a
lighting device; 11 an indoor lamp (lighting fixture); 11a
a casing; 12 a general lamp light source (first light
source); 13 a standby lamp light source (second light
source); 20 a vehicle body power supply (power supply);
21 an AC-DC conversion circuit (conversion circuit); and
30 a battery (storage battery).

Claims

1. Alighting device (10) adapted to be loaded in a ve-
hicle to illuminate an inside of a cabin of the vehicle,
comprising:

a lighting fixture (11) adapted to be provided in
the cabin in order to irradiate the inside of the
cabin as a whole over the longitudinal direction
of the vehicle;

a power supply (20) to supply electric power to
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said lighting fixture (11); and

a storage battery (30) to be charged with a volt-
age applied by said power supply (20),
wherein said lighting fixture (11) includes a first
light source (12) which is lighted at a first illumi-
nance, and a second light source (13) which is
lighted at a second illuminance lower than the
first illuminance,

wherein said first light source (12) is structured
so as to be supplied with electric power directly
from said power supply (20), while said second
light source (13) s structured to be supplied with
electric power from said power supply (20)
through said storage battery (30), and

wherein in an emergency when power fed from
said power supply (20) is shut off, electric power
is supplied from said storage battery (30) only
to said second light source (13), and the second
light source (13) is continued to be lighted at
said low illuminance.

The lighting device (10) according to claim 1,
wherein, a direction of light irradiated from said first
light source (12) as a main illuminator is specified to
be a certain direction, while a direction of light irra-
diated from said second light source (13) as an aux-
iliary illuminator is specified to be different from the
direction specified for said first light source (12).

The lighting device (10) according to claim 1 or 2,
wherein said power supply (20) is configured to re-
ceive electric power from an outside of the vehicle,
and to supply the received electric power to loads
including said lighting fixture (11).

The lighting device (10) according to any one of
claims 1 to 3, further comprising a conversion circuit
(21) configured to convert AC electric power from
said power supply (20) to output DC power,
wherein said storage battery (30) is configured to be
charged with a DC voltage from said conversion cir-
cuit (21), and said second light source (13) is con-
figured to be lighted with the DC voltage applied by
said storage battery (30).

The lighting device (10) according to any one of
claims 1 to 4,

wherein said lighting fixture (11) has a shape, allow-
ing extension thereof in the longitudinal direction
thereof, and a plurality of said lighting fixtures (11)
are provided in series and in parallel with the longi-
tudinal direction of the vehicle on the a ceiling of the
cabin, and

wherein said first light source (12) is disposed on
one side of the lighting fixture, extending in the lon-
gitudinal direction, and said second light source (13)
is disposed on the other side of the lighting fixture.
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